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Abstract 
Library classification schemes are mostly organized based on disciplines with a 
hierarchical structure. From the user point of view, some highly related yet non-hierarchical 
classes may not be easy to perceive in these schemes. This paper is to discover hidden 
associations between classes by analyzing users’ usage of library collections. The proposed 
approach employs collaborative filtering techniques to discover associated classes based on 
the circulation patterns of similar users. Many associated classes scattered across different 
subject hierarchies could be discovered from the circulation patterns of similar users. The 
obtained association norms between classes were found to be useful in understanding users' 
subject preferences for a given class. Classification schemes can, therefore, be made more 
adaptable to changes of users and the uses of different library collections. There are 
implications for applications in information organization and retrieval as well. For example, 
catalogers could refer to the ranked associated classes when they perform 
multi-classification, and users could also browse the associated classes for related subjects 
in an enhanced OPAC system. In future research, more empirical studies will be needed to 
validate the findings, and methods for obtaining user-oriented associations can still be 
improved. 
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돼ꅂꭥꢥ 
맏껑꓀쏾ꫭꅝLibrary Classification Schemeꅞ걏맏껑쁝닕슴맏껑룪끔ꪺ궫굮ꑵ꣣ꅁ
ꕝ걁꙰과냪ꪺꟹꯂꋌ뙩꓀쏾ꩫ ꅝDDC, Dewey Decimal Classificationꅞ ꅂ과냪냪라맏껑꓀
쏾ꩫꅝLCC, Library of Congress Classificationꅞ ꅂ꓎ꕸ왗ꙡ냏녠ꗎꪺ꒤냪맏껑꓀쏾ꩫ
ꅝCDC, Chinese Decimal Classificationꅞ떥ꅁ곒걏뻺ꕶ녹ꑛꅂ꣏ꗎ뱳꩸ꪺ꡴닎ꅃ ꅝ뗹 1ꅞ
땍ꛓ꫸ꑛꕈ꣓ꅁ덯꣇꓀쏾ꫭ꧒꟪면ꪺꢤꛢꙨꕢꕈ맏껑ꪺ뇆걛뫞뉺결ꕄꅃ ꅝ뗹 2ꅞ ꣆맪ꑗꅁ
쁈뗛륱ꑬ꓆ꅂ뫴룴꓆샴맒ꪺ붴꭫땯깩ꅁ꓀쏾ꫭꙢ룪끔닕슴꓎샋꿁ꓨ궱ꪺ삳ꗎꑷ덶몥쉘
ꑪꅁ꣒꙰ NetFirstꅂCyberDeweyꅂCyberStacks 떥군땥둎걏ꕈ DDC ꧎ LCC 떥꓀쏾ꫭ꣓
닕슴뫴룴룪랽ꅆ ꅝ뗹 3ꅞꚹꕾꅁꑝꚳꑈ듁뇦쉘깩쏾ꫭ꒤꓀쏾ꪾ쏑엩꡴ꪺ믹귈ꅁ링룕뒣ꩀ맏껑룪끔뻇ꕚ 
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Web 뵵ꑗ꒽ꗎꗘ뿽ꪺ꓀쏾쉳쓽ꕜ꿠떥ꅃ ꅝ뗹 4ꅞ덯꣇삳ꗎ뎣엣ꗜꕘ꓀쏾ꫭꪺ궫굮꧊ꅁꑝ
덺앓꓀쏾ꫭꪺꯘꗟ꓎뫻앀ꖲ뚷꣣ꚳ뱵꧊ꅁꑾ꿠ꙝ삳Ꙩ꒸엜냊ꪺ룪랽꓎꣏ꗎ꫌믝ꡄꅃ땍
ꛓ덯쏾꡴닎Ꙩꕢ걏ꕈꪾ쏑ꪺ뻇곬꓀쏾꣓ꯘꗟ엩꡴ꅁ뗛궫Ꙣꪾ쏑ꪺ뱨쓝쏶ꭙ
ꅝHierarchical Relationshipsꅞ ꅁ ꅝ뗹 5ꅞꛓ룻ꓖꕈ꣏ꗎ꫌ꢤꯗ꣓ꯤꛒ쏾ꫭꪺ덝군ꅃ룛꙰
Solomon ꧒ꢥꅇ ꅵꗑ꧳ꓭ꿊맯꣏ꗎ꫌꣏ꗎ뭹ꢥꅂꪾ쏑굉뒺ꅂ꓎꣏ꗎ놡맒ꪺ셁룑ꅁ꓀쏾
ꫭ롧녠꒣걏ꢺ믲꣼꣬앷ꫯꅃ꛽꙰꛳ꕈ꣏ꗎ꫌ꢤꯗ꣓땯깩꓀쏾ꫭꪺꓨꩫ꓎듺룕ꑵꝀꭨꟳ
엣꒣ꢬꅶ ꅃ ꅝ뗹 6ꅞꖻꓥꝙ링룕셁룑Ꙣ꓀쏾ꫭꪺ뱨꿅떲멣꒤ꅁ땯놸얪꫌뭻ꪾꪺ꓀쏾뢹쏶
셰꣤ꕩ꿠꧊ꅃꫬꡂ걏ꕈꕀ띳ꑪ뻇맏껑쁝꧒뒣꣑ꑇ꙾ꑪ뙱ꪺ귉빜끏뿽결냲슦ꅁꝑꗎꛛ냊
꓆ꓨꩫ꓀꩒얪꫌ꪺ곛꛼귉빜ꛦ결ꅁ싇ꕈ쉞꣺쏾뢹꒧뚡ꪺ쏶셰ꅃ맪엧떲ꩇ엣ꗜꅁ껚뻚얪
꫌ꪺ귉빜ꛦ결ꅁ덜Ꙩ곛쏶쏾뢹꒣뛈뚰꒤Ꙣ꓀쏾ꫭ꧒덝군ꪺ쏾ꝏ뱨꿅ꅁꙐ껉ꑝꚳ꒣ꓖ쏾
뢹걏꙳Ꙣ꧳꣤ꖦ꒣Ꙑꪺ쏾ꝏ뱨꿅ꅃ끷맯덯꣇쏶셰ꪺ꽓꧊ꅁꖻꓥꑝꕛꕈ꓀꩒쉫꿇ꅁꣃ놴
끑꣤궭꣮뭐삳ꗎ뵤쎥ꅃ 
ꑀ꿫맏껑꓀쏾ꫭꙨ뇄뱨꿅ꚡ걛멣ꅝHierarchical Structureꅞ ꅁ맯꣏ꗎ꫌ꛓꢥꅁ꓀쏾ꫭ
꒤ꚳ덜Ꙩ곛쏶쏾ꝏ꒣ꑀꥷ라덑ꙷ뇆ꙢꙐꑀ뱨꿅ꅝHierarchyꅞ ꅃ뒫ꢥ꒧ꅁ걙꣇곛쏶쏾ꝏ
ꣃ꒣꧶ꗑ꓀쏾ꪺ뱨꿅쏶ꭙ꣓곝ꕘ꣤쏶셰ꅃ꙰맏ꑀ꧒ꗜꅁCDC 걏꣥ꮬꪺ뱨꿅ꚡ걛멣ꅁ돌
ꑗ뱨꓀결ꋌꑪ쏾ꅝClassꅞ ꅁꡃ쏾ꕎꫭꑀ뫘ꕄ굮뻇곬ꅁꙁ닓꓀결ꋌꑰ쏾ꅝDivisionꅞ ꅁꡃ
ꑀꑰ쏾ꙁ닓꓀결ꗘꅝSectionꅞ떥떥ꅃ럭걤룟ꚳ쏶 170ꅝꑀ꿫ꓟ뉺뻇ꅞ쏾ꝏꪺ껑ꗘ껉ꅁ
뭐꣤Ꙣ곛Ꙑ뱨꿅 17Xꅝꓟ뉺뻇ꅞꪺ쏾뢹ꅁ꙰ 171ꅝ맪엧ꓟ뉺뻇ꅞ ꅂ172ꅝꗍ뉺ꓟ뉺뻇ꅞ
떥ꅁ뉺띑ꑗ삳걏꟤둍곛쏶껑ꗘꪺ돌꣎쏾ꝏꅝ맏꒤맪뵢뢹ꅞ ꅃ꛽덺륌얪꫌귉빜끏뿽ꪺ곛
꛼꧊ꓱ맯ꯡꅁ땯뉻 170 뭐꣤ꖦ꒣Ꙑ뱨꿅ꪺ쏾뢹ꅁ꙰ 52Xꅝ뇐꡼ꅞ ꅂ54Xꅝꫀ라뻇ꅞ꒤ꪺ
쏾뢹꣤맪ꑝꚳ쏶셰ꅁ꙰ 527ꅝ끖꡼뮲뻉ꅞ ꅂ꧎ 548ꅝꫀ라꽦뉺뻇ꅞ떥ꅝ맏꒤뗪뵢뢹ꅞ ꅃ
굙꿠샲꣺덯꣇꓀뒲Ꙣ꣤ꖦ뱨꿅ꪺ곛쏶쏾뢹ꅁꭨ꒣뛈ꚳꝕ꧳맯얪꫌귉빜뾳뷬ꪺ둸뒤ꅁꙐ
껉맯ꕈ얪꫌ꢤꯗ셁룑꓀쏾ꫭꪺ쏾뢹쏶셰ꑝ라ꚳ꧒ꝕ꽱ꅃ  
떧꫌뒿ꕈꕀ띳ꑪ뻇맏껑쁝꧒뒣꣑꣢꙾ꑪ뙱ꪺ맏껑귉빜끏뿽결뵤돲ꅁꝑꗎ쏶셰
ꅝAssociationꅞ꓎꓀롳ꅝClusteringꅞ떥룪껆놴냉ꓨꩫꅁꫬꡂ꓀꩒맏껑뭐얪꫌ꅂ얪꫌뭐
얪꫌ꅂ꓎맏껑뭐맏껑뚡ꪺ쇴싃쏶셰뭐덗ꭨꅁ덯꣇ꡍ떦덗ꭨꅝDecision Rulesꅞ맯셁룑ꣃ
뙩ꛓ둸뒤얪꫌뾳뷬ꚳ곛럭ꪺ냑ꛒ믹귈ꅃ ꅝ뗹 7ꅞ ꛓꖻꓥꭨ뙩ꑀꡂꝑꗎ귉빜끏뿽꣓셁룑꓀
쏾ꫭ꒤쏾ꝏ꒧뚡ꪺ쏶셰ꅃꖻ곣ꡳ꧒꣏ꗎꪺ꓀쏾ꫭ걏ꕈ CDC 결냲슦ꅁ꓀꩒맯뙈ꭨꕈ꓀
쏾뢹ꪺ닄ꑔ뱨꿅결ꕄꅁꝙ 000-999 ꪺ쏾뢹ꅃꛓ쏾뢹꒧뚡ꪺ쏶셰꓀꩒ꭨ걏ꝑꗎ곛꛼꧊ꓱ
맯ꓨꩫꅁ꣓뇀꛴ꅝSimilarity Estimationꅞ곛꛼귉빜ꛦ결꧒꓏걍ꕘꪺ쏾뢹쏶셰ꅃ덯쏾ꓨ
ꩫ뒶륍륂ꗎ꧳ꣳꑏꚡ륌쉯ꅝCollaborative Filteringꅞ꓎룪끔샋꿁떥삳ꗎꅁ ꅝ뗹 8ꅞ ꅂ ꅝ뗹 9ꅞ
ꖻꓥꕄ굮ꝑꗎ뇸ꗳ뻷뉶ꅝConditional-probability-basedꅞ꓎빬ꦶꞨꢤꅝCosine-basedꅞ
떥꣢뫘ꓨꩫ뙩ꛦ맪엧꓎ꓱ룻ꅃꛓ곣ꡳꓨꩫꪺ냲ꖻ낲덝걏ꅇ꣢귓쏾뢹ꪺ곛꛼꧊ꕩ싇ꗑ꓀꣏ꗎ꫌뻉Ꙗ꒧맏껑꓀쏾쏶셰꓀꩒곣ꡳ 
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꩒귉빜ꚹꑇ쏾맏껑ꪺ얪꫌꣓꛴군ꡄ녯ꅃ 
 
 
 
 
 
 
 
 
 
 
    
   
 
맏ꑀ  뱨꿅ꚡ꓀쏾ꫭ꒤곛쏶쏾뢹꓀뒲놡꟎셼꣒ 
 
맪엧떲ꩇ엣ꗜꅁ껚뻚얪꫌ꪺ귉빜ꛦ결ꅁ덜Ꙩ곛쏶쏾뢹꒣뛈뚰꒤Ꙣ CDC ꧒덝군ꪺ
쏾ꝏ뱨꿅ꅁꙐ껉ꑝꚳ꒣ꓖ쏾뢹꙳Ꙣ꧳꣤ꖦ꒣Ꙑꪺ쏾ꝏ뱨꿅ꅃꖻꓥ뙩ꑀꡂ꓀꩒덯꣇쏾뢹
쏶셰ꅁꣃ꣌뻚꣤꽓꧊쉫쏾결ꕼ뫘쏶셰ꅁ꓀ꝏ결뱨꿅ꚡ쏶셰ꅝHierarchical Associationꅞ ꅂ
ꭄ뱨꿅ꚡ쏶셰ꅝNon-Hierarchical Associationꅞ ꅂ볶꫹쏶셰ꅝPopular Associationꅞ ꅂ꓎뿹
뭾쏶셰ꅝErroneous Associationꅞ떥ꅁꣃ뉠ꑊ놴끑꣤꽓꧊꓎ꚨꙝꅃ 
ꖻ곣ꡳ꧒뒣ꕘꪺꓨꩫꕄ굮걏링룕ꕈ얪꫌귉빜ꛦ결ꪺꢤꯗꅁ꣓쉞꣺ꙕ꓀쏾뢹꒧뚡ꪺ
쏶셰ꅃ곣ꡳ떲ꩇ맯꧳맏껑룪끔닕슴꓎샋꿁ꕩꕈꚳ곛럭뱳꩸ꪺ삳ꗎꅁ꣒꙰뵳ꗘꑈ귻ꕩ냑
ꛒꙕ꓀쏾뢹ꪺ곛쏶쏾뢹뇆ꟇꅁꕈꝀ결Ꙩ궫꓀쏾ꪺ꣌뻚ꅆꛓꙢ뵳뭳꧎ꟳ띳곛쏶꿁ꓞ껉ꅁ
ꑝꕩꕈ끷맯ꙕ쏾뢹쏶셰ꛓꚳ꧒냑끵ꅆꙁ꫌ꅁ럭얪꫌Ꙣ걤룟룪껆껉ꅁ꡴닎ꑝꕩ쉘깩ꙕ쏾
뢹ꪺ곛쏶쏾ꝏꅁꕈꣳꝕ얪꫌쉳쓽ꟳꙨꪺ꓀쏾ꪾ쏑꓎곛쏶맏껑ꅆꚹꕾꅁ덯꣇곛쏶쏾ꝏꑝ
ꕩꝀ결땯깩띳껑뇀싋ꩁ냈ꪺ냲슦ꅁ꣒꙰녎곛쏶쏾ꝏ맏껑뇀싋떹귉빜ꛦ결곛꛼ꪺ얪꫌
떥ꅃ 
 
뙌ꅂ곛쏶곣ꡳ 
ꚳ쏶꓀쏾뻇꧎꓀쏾ꫭꪺ곣ꡳꙖ꣓걏맏껑룪끔뻇ꪺ곣ꡳ껖ꓟ꒧ꑀꅃ ꅝ뗹 10ꅞ륌ꕨ꓀
쏾ꫭꙨ삳ꗎꙢ맏껑룪끔ꪺ닕슴뻣뉺ꅁ꛽꫱꙾꣓쁈뗛뫴룴룪랽닕슴뭐ꪾ쏑뫞뉺곣ꡳꪺ뾳
54X  ꫀ라뻇 
548 
ꫀ라꽦뉺 
52X  뇐꡼
527  
끖꡼뮲뻉
17X  ꓟ뉺뻇
178 
셻Ꟊꓟ뉺 
170 
ꓟ뉺뻇 
172  
ꗍ뉺ꓟ뉺
175 
엜멁ꓟ뉺
171  
맪엧ꓟ뉺 
뱨꿅ꚡ쏶쏶 
ꭄ뱨꿅ꚡ쏶셰
꒤냪맏껑꓀쏾ꩫ 
1XX 
귵뻇 
0XX 
셠쏾 
2XX 
ꥶ뇐
3XX 
ꛛ땍곬뻇
4XX 
삳ꗎ곬뻇 
5XX 
ꫀ라곬뻇
6XX 
꒤냪ꕶꙡ
8XX 
뭹ꓥ 
9XX 
쏀덎 
7XX 
ꕀ곉ꕶꙡ맏껑룪끔뻇ꕚ 
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끟ꅁ꓀쏾ꫭꪺ궫굮꧊ꑝ둎ꙁꯗ꣼꣬쏶ꩠꅁ늦뎺꓀쏾ꫭ걏꣣엩ꛓ띌ꪺꑈ쏾ꪾ쏑ꫭ뱸ꅁ꣤
쏾ꗘ덝군뭐떲멣ꪺꑀ교꧊뎣꣼꣬곛럭ꪺ꫖ꥷꅃ ꅝ뗹 11ꅞ굙꿠ꕈꚹ결냲슦ꅁꙁ끴Ꙙ띳껉
ꕎꅂ띳샴맒ꪺ믝ꡄ꣓ꕛꕈ꟯떽ꅁꭨ녎ꚳꝕ꧳꣤ꚨ결룪끔닕슴꧎ꪾ쏑닕슴ꪺ쏶쇤꧊ꢤ
ꛢꅃ꣒꙰ OCLC 둎뽮랥ꙡ쉘깩 DDC ꚨ결ꪾ쏑닕슴ꪺ궫굮ꑵ꣣꒧ꑀꅁ ꅝ뗹 12ꅞ꣒꙰꣤
ꝑꗎꑀ꣇궫굮ꪺꕄ썄룪랽꣓뱗ꕛ DDC ꪺ뗼띊ꅝVocabularyꅞ ꅁꕝ걁녎과냪냪라볐썄ꫭ
ꅝLCSHꅞ ꧎꣤ꖦ볐썄ꫭꅂ꓎궫굮ꪺꓥꗳ룪껆깷떥ꅁꧢ꣺꣤꒤뗼띊ꣃ맯삳꣬Ꙙ빁ꪺ DDC
쏾ꝏ꒧꒤ꅃ덯볋ꪺꝀꩫ때ꭄ걏띑녎 DDC ꯘ멣결ꑀꪾ쏑룪껆깷ꅝKnowledge Baseꅞ ꅁꙁ
싇뗛덯볋ꪺ냲슦ꅁ꣓땯깩ꕘꟳ싗둉Ꙩ꒸ꪺ삳ꗎꅃ꣒꙰ꕩꝀ결닕슴뫴룴룪랽ꪺ꓀쏾걛
멣ꅁ엽뫴룴룪랽ꪺ뻣뉺꿠ꟳ결ꑀ교ꅂꚳꭾ뷨떥ꅃꚹꕾꑝꕩꝀ결 OPAC 쉳쓽꓀쏾ꪾ쏑ꪺ
꣓랽ꅁ엽꣏ꗎ꫌셁룑ꪾ쏑ꪺ뱨꿅쏶ꭙ뭐룳뻇곬믢냬ꪺꕄ썄꓀ꝇ떥ꅃ ꅝ뗹 13ꅞ 
귉빜끏뿽걏셁룑얪꫌ꝑꗎ맏껑쁝룪랽ꪺ궫굮뵵꿁ꅁ꣤삳ꗎ뵤돲곛럭뱳꩸ꅃꑀ꿫ꛓ
ꢥꅁꕈ꣤결맯뙈ꪺ곣ꡳꗘꪺꙨꙢ뒣꣑쁝싃땯깩ꅝCollection Developmentꅞ꧒믝꒧뫞뉺
룪끔ꅁ꙰꓀꩒얪꫌ꪺ귉빜쏾ꝏ꓎볆뙱ꅁꕈꭋ뷕뻣쁝싃땯깩걆떦꒤ꙕꕄ썄쁝싃ꪺ꓀ꝇꅁ
ꅝ뗹 14ꅞ꧎꓀꩒ꙕ쏾얪꫌ꪺ빜얪볒ꚡꅝReading Patternsꅞ ꅁꕈꭋ셁룑맏껑쁝ꩁ냈ꯈ롳
ꪺ믝ꡄ뭐꽓꧊떥ꅃ ꅝ뗹 15ꅞꑝꚳꑀ꣇곣ꡳ쏶ꓟ맏껑걛ꛬꪺ뫞뉺ꅁ꙰닎군ꗘꭥꪺ귉빜볆
뙱ꅁꕈꭋ륷듺ꖼ꣓ꪺ귉빜놡ꩰꅃ ꅝ뗹 16ꅞ땍ꛓꕈ귉빜끏뿽꣓셁룑룪끔닕슴껄꽱ꪺ곣ꡳ
ꭨꣃ꒣Ꙩꢣꅁꛓ덯ꖿꑝ걏ꖻ곣ꡳ꧒뇽놴끑ꪺꓨꙖ꒧ꑀꅃ 
ꖻꓥ꧒꣏ꗎ쏾뢹쏶셰ꪺ곛꛼꧊ꓱ맯ꓨꩫꅁ꣤맪Ꙣ룪껆놴냉ꅝData Miningꅞ ꅂꣳꑏ
ꚡ룪끔륌쉯ꅝCollaborative Information Filteringꅞ ꅂ꓎룪끔샋꿁ꅝInformaiton Retrievalꅞ
떥믢냬뎣ꚳ곛럭Ꙩꪺ놴끑ꅃꙢ룪껆놴냉꒤ꚳ꧒뿗ꪺ쏶셰덗ꭨ꓀꩒ꅁ돌녠삳ꗎꙢ냓ꦱꪺ
ꗦ꧶룪껆놴냉ꅝMarket Basket Analysisꅞ ꅃ꣤ꕜ꿠ꕄ굮걏꓀꩒압ꯈꪺꗦ꧶ꛦ결볒ꚡꅁ꽓
ꝏ걏꯵놸ꕘꢺ꣇냓ꭾꕩ꿠롧녠라덑ꑀ끟쇊뙒ꅃ꛽덯ꓨ궱ꪺ꓀꩒Ꙣ맏껑룪끔믢냬ꪺ삳ꗎ
곛럭ꓖꢣꅁ ꅝ뗹 17ꅞꕄ굮귬ꙝꕩ꿠꣓ꛛ꧳ꗦ꧶끏뿽꒣꧶꣺녯ꅁꕛꑗ맏껑귉빜끏뿽ꚳ곛
럭Ꙩꪺ궭꣮ꅁꣃ꒣꧶샲녯ꑪ뙱ꚳ띎롱ꪺ쏶셰ꅁ ꅝ뗹 18ꅞ맯ꚹꅁꖻꓥ라ꚳ뉠ꑊ놴끑ꅃꛓ
Ꙣꣳꑏꚡ룪끔륌쉯ꪺ곣ꡳ꒤ꅁꭨ곛럭궫뗸뇀싋꟞덎ꪺ삳ꗎꅁ ꅝ뗹 19ꅞ ꣒꙰꡴닎ꕩ꫸듁ꅂ
ꕄ냊ꚬ뚰꣏ꗎ꫌ꪺ돟ꙮꅝPreferenceꅞ ꅁꙁꕛꕈ꓀꩒꓎롳뚰곛꛼ꪺ꣏ꗎ꫌ꅁꕈꝀ결뇀싋
ꪺ냲슦ꅃꛓꙢ룪끔샋꿁ꪺ곣ꡳ꒤ꅁꓥꗳ뭐샋꿁믝ꡄꪺ곛쏶꧊ꓱ맯Ꙗ꣓걏꣤쏶ꓟ궫쉉ꅁ
꣒꙰ꙢꙖ뙱꫅뚡ꅝVector Spaceꅞꪺ샋꿁볒ꚡ꒤ꅁꕈ TF*IDFꅝTerm Frequency Theta 
Inverse Document Frequencyꅞ앶궫꒽ꚡ꣓군뫢ꓥꗳꅝDocumentꅞ꧎샋꿁ꅝQueryꅞꪺ
곛꛼꧊앶귈ꅁꣃ꣌뻚ꚹ꣓Ꝑ쉟ꓥꗳ뭐ꓥꗳꅂꓥꗳ뭐샋꿁꒧뚡ꪺ곛꛼꧊ꅁ ꅝ뗹 20ꅞ덯ꑝ
걏ꖻ곣ꡳ군뫢곛꛼쏾뢹쏶셰꧒ꝑꗎꪺꓨꩫ꒧ꑀꅃ 
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냑ꅂ곣ꡳꓨꩫ뭐맪엧떲ꩇ 
ꑀꅂ곣ꡳꓨꩫ 
ꅝꑀꅞ룪껆ꚬ뚰 
ꖻꓥꕄ굮ꕈꕀ띳ꑪ뻇맏껑쁝꧒뒣꣑ 1996/09/23 ꛜ 1998/09/22 ꣢꙾Ꙁ군 171,284 떧
ꪺ맏껑귉빜끏뿽결곣ꡳ뵤쎥ꅃꫬꡂꕈ셁룑꒤ꓥ쏾뢹쏶셰결ꕄꅁꙝꚹ뇆낣꣤꒤ꪺ굞ꓥ맏
껑귉빜끏뿽ꯡꅁꙀ군ꚳ 166,065 떧꒤ꓥ맏껑귉빜끏뿽ꅃ곣ꡳ뙩ꛦ럭껉ꪺ쁝싃덗볒곹ꚳ
130,898 ꕕ맏껑ꕩ꣑걹덱ꅁ얪꫌볆뙱곹ꚳ 10,876 ꑈꅃꛓꗑꕀ띳ꑪ뻇맏껑쁝ꛛ냊꓆꡴닎
꧒쉞꣺ꪺ귉빜끏뿽껦ꚡꭨꕝꝴꑆ얪꫌뗽뢹ꅂ맏껑땮뿽뢹ꅂ걹ꓴ뢹ꅂ꓎귉빜ꓩ듁떥ꕼ뚵
쓦ꛬ룪껆ꅃꙁꗑ얪꫌색꓎껑ꗘ색꓀ꝏ쉞꣺ꑆ얪꫌꡴꧒ꕎ뵘꓎맏껑꓀쏾뢹ꪺꭥꑔ뵘떥ꑇ
뚵쓦ꛬ룪껆ꅁꣃꕨ낣걹ꓴ뢹꓎녎얪꫌뗽뢹신뒫결돦ꑀꟇ뢹ꅁꕈ뫻앀얪꫌귓ꑈ룪껆쇴
ꡰꅃ돌ꯡꙁ녎ꭥ굺룪껆ꑀ꣖뻣Ꙙ결맪엧룪껆색ꅃ 
 
ꅝꑇꅞ룪껆꓀꩒ 
ꑀ꿫ꛓꢥꅁ굙굮꓀꩒곛꛼ꪺ귉빜ꛦ결ꅁ걏믝굮곛럭ꑪ뙱ꪺ얪꫌ꚳ곛꛼ꪺ귉빜볒ꚡ
ꑾꓱ룻ꕩꛦꅁꙐ껉ꑝ믝꫸듁ꚬ뚰왛맮ꑾ룻ꚳ띎롱ꅃ땍ꛓ껚뻚ꑀ꣇맏껑쁝꣏ꗎ닎군꓀꩒
곣ꡳ꯼ꕘꅁ맏껑쁝꒤Ꙩ볆맏껑ꝑꗎꪺꑈꣃ꒣Ꙩꅃ ꅝ뗹 21ꅞꛓ껚뻚ꖻ곣ꡳ맪믚꓀꩒ꑗ굺
ꑇ꙾ꪺ귉빜끏뿽땯뉻ꅁꙢ 130,898 떧ꕩ꣑걹덱ꪺ맏껑꒤ꅁ뛈ꚳ 33.1%뒿덑귉빜ꅁꛓ꣤
꒤ 32.1%ꪺ맏껑뛈덑귉빜륌ꑀꚸꅁ덯꣇뒿덑귉빜ꪺ맏껑ꖭꞡ귉빜뉶결 3.83 ꚸꅃꚹꕾꅁ
덯ꑇ꙾귉껑ꪺ얪꫌꛻꧒ꚳ뇐슾귻ꗍꪺꓱ꣒ꣃ꒣ꝃꅝ71.5%ꅞ ꅁ꛽ꖭꞡꡃꑈ귉껑뉶뛈ꚳ
5.57 ꕕꅃ굙끷맯꓀쏾뢹꣓곝ꅁ893 뫘쏾뢹ꪺ쁝싃맏껑꒤ꅁꚳ 74.58%ꪺ쏾뢹뒿덑귉빜ꅁ
ꖭꞡꡃ귓쏾뢹ꚳ 110.34 ꛬ얪꫌귉빜ꅁ꛽꣤볐럇깴 274.02 ꭯곛럭낪ꅁ엣ꗜꡃ귓쏾뢹ꪺ
귉빜쁗뉶뢨깴믡ꑪꅁ덜Ꙩ귉빜맏껑Ꙩ뚰꒤Ꙣ걙꣇쏾뢹ꅃ꣒꙰ 857ꅝꑰ뮡ꅞ꓎ 312ꅝ륱
뢣곬뻇ꅞ쏾둎꛻ꑆ뙗륌 18%ꪺ귉빜뉶ꅁ덯꣇쏾뢹ꕩ뗸결맏껑쁝꒤ꪺ볶꫹귉빜쏾ꝏꅃ녱
ꕴꑀꓨ궱꣓곝ꅁꡃꛬ얪꫌ꖭꞡꕵ귉ꑆ 9.48 뫘쏾ꝏꪺ맏껑ꅁ꣤볐럇깴결 8.48ꅁ뮡ꧺꡃꛬ
얪꫌ꪺ귉빜쏾ꝏ뫘볆꣤깴늧ꣃ꒣ꧺ엣ꅃ 
ꚹꕾꅁ맪엧꒤ꑝ끷맯룪껆ꪺ땽늨꧊ꅝSparsenessꅞ뙩ꛦ꓀꩒ꅁꕄ굮Ꝁꩫ걏녎듺룕
룪껆신뒫결ꑀ얪꫌뭐꓀쏾뢹맯삳ꪺꑇ뫻꽸끽ꅝUser-Class Matrixꅞ ꅁꡃꛬ얪꫌맯삳ꪺ걏
ꑀ닕꣤뒿귉빜ꪺ꓀쏾뢹ꅁꛓꡃ귓꓀쏾뢹꣤맪ꕩ뗸결ꑀ닕ꙕ얪꫌귉빜룓쏾쁗뉶ꪺꙖ뙱뚰
Ꙙꅃ맪엧꒤꓀ꝏꯘꗟꑆꑇ귓꽸끽ꅁꕈꓱ룻꒣Ꙑ얪꫌뱨꿅맯쏾뢹쏶셰꓀꩒ꪺ뱶암ꅁꑀ결
ꕈ얪꫌귓ꑈ결돦ꛬꪺ MI 꽸끽ꅁꕴꑀꭨ결ꕈ얪꫌꡴꧒결돦ꛬꪺ MD 꽸끽ꅃꫭꑀ꧒ꙃꝙ
결ꑇ꫌ꪺ땽늨땻ꯗꓱ룻ꅁꯜꧺ엣ꙡꅁꕈ귓ꝏ얪꫌결냲슦ꪺ꽸끽꣤땽늨땻ꯗ곛럭낪ꅁꛓ맏껑룪끔뻇ꕚ 
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ꝙ꣏걏ꕈ얪꫌꡴꧒결냲슦ꅁ꣤땽늨땻ꯗ꒴땍낾낪ꅁ덯맯쏶셰꓀꩒ꪺ뙩ꛦꛛ땍꟎ꚨ곛럭
꫽쎪ꅁꚹ뎡꓀녎꧳ꕈꑕ뎹론끑뷗ꅃ 
 
ꫭꑀ  ꒣Ꙑ얪꫌뱨꿅ꪺ룪껆땽늨꧊꓀꩒떲ꩇ 
듺룕룪껆뚰  얪꫌볆 ꓀쏾뢹볆뙱 ꚳ귉빜끏뿽ꪺ볆뙱  땽늨꧊ 
MI (ꕈ귓ꝏ얪꫌결냲슦)  7,779 666 73,697  0.98578 
MD (ꕈ얪꫌꡴꧒결냲슦) 58 666 8,009  0.79266 
 
ꅝꑔꅞ쏶셰꓀꩒ꓨꩫ 
ꖻ곣ꡳꪺ쏶셰꓀꩒낲덝꣤맪뭐ꣳꑏꚡ룪끔륌쉯ꪺ랧꧀쏾꛼ꅁꗧꝙꝑꗎꫀ롳
ꅝCommunityꅞꪺꙀꙐ뾳뷬꣓ꡍꥷ룪끔ꪺ믹귈꓎륷듺궫굮쇍뛕ꅃ ꅝ뗹 22ꅞ셼꣒꣓뮡ꅁ
꙰ꩇꚳꢬ냷ꪺ볋ꖻꅁ맏껑꒧뚡꧎꓀쏾뢹꒧뚡ꪺ쏶셰둎ꕩꕈ덺륌꣏ꗎ꫌ꅝꝙꫀ롳ꅞꪺ곛
꛼귉빜ꛦ결꣓샲녯ꅃꛓ덯꣇쏶셰ꫬꡂꕩ덺륌ꙕ뫘곛꛼꧊ꓱ맯ꓨꩫ꣓ꕛꕈꛛ냊쉞꣺ꅃꖻ
곣ꡳꕄ굮뇄ꗎꕈ뇸ꗳ뻷뉶결냲슦ꅝConditional-Probability-basedꅞ꓎ꕈ빬ꦶꞨꢤ결냲슦
ꅝCosine-basedꅞ떥꣢뫘ꓨꩫꅃ덯꣇ꓨꩫ뒶륍결덜Ꙩ곛쏶곣ꡳ꧒뇄ꗎꅁꙐ껉ꑝ곛럭슲
ꭋꚳ껄ꅃꚳ쏶ꓨꩫꪺ닓론꓎쁵꿊ꕩ냑ꛒ떧꫌ꓥ뎹ꅃ ꅝ뗹 23ꅞ 
ꑇꅂ맪엧떲ꩇ 
ꅝꑀꅞ곛꛼꧊ꓱ맯ꓨꩫ뗻꛴ 
맪엧ꗘꪺ꒧ꑀ걏뗻꛴뇸ꗳ뻷뉶뭐빬ꦶꞨꢤ결냲슦떥ꑇ뫘꒣Ꙑ곛꛼꧊ꓱ맯ꓨꩫꅁ꣤
꧒샲녯쏾뢹쏶셰쫺ꭾ뷨ꅃ궺ꗽꟚ귌쁈뻷걄뿯ꑆ 10 귓귉빜볆뙱꒤떥ꪺ꓀쏾뢹ꅁꝀ결듺
룕닕ꅁ끷맯꣤꒤ꡃ귓꓀쏾뢹ꅁꙁ꓀ꝏꗑꑔ뫘꣓랽ꯘꗟ꣤ꖿ뵔ꪺ쏶셰쏾뢹ꅁꕝ걁꓀쏾ꫭ
꒤Ꙑ쓝꣤꓀쏾뱨꿅ꪺ쏾뢹ꅝhierarchically relatedꅞ ꅂꭄ꓀쏾뱨꿅ꪺ꓀쏾뢹꙰냑ꢣꪺ꓀쏾
뢹 ꅝnon-hierarchically relatedꅞ ꅂ꓎ꗑꑗ굺ꑇ뫘ꓨꩫ꧒샲녯롧ꑈꑵꝐ쉟곛쏶ꪺ꓀쏾뢹떥ꅃ
ꖻ곣ꡳꕄ굮뇄ꗎꡄꗾ뉶ꅝRecallꅞ뭐ꡄ럇뉶ꅝPrecisionꅞꝀ결뗻꛴꯼볐ꅁ껚뻚덯ꑇ뫘ꓨ
ꩫ꧒녯꣬ꪺ쏶셰꓀쏾뢹ꅁꙁ꓀ꝏ뭐듺룕닕Ꝁꓱ룻ꅃ맪엧떲ꩇ엣ꗜ빬ꦶꞨꢤꓨꩫ늤돓ꑀ
쑷ꅁꕄ굮귬ꙝ걏뇸ꗳ뻷뉶ꓨꩫ룻꧶덑귉빜쁗뉶ꝃꪺ쏾뢹꧒뱶암ꅁ덯꣇쏾뢹쇶땍ꕵꚳꓖ
볆ꑈ귉빜ꅂꕂ귉빜ꚸ볆ꑝꯜꝃꅁ꛽꭯ꙝ뭐볶꫹쏾뢹Ꙣꑀ끟ꛓꯜ깥꧶덑뗸결쏶셰쏾뢹ꅃ
꓏꒧ꅁ빬ꦶꞨꢤꓨꩫ맯꧳꣣ꚳ룻Ꙩ곛꛼귉빜꫌ꪺ쏾뢹라떹꒩룻Ꙩꪺ앶궫ꅁꙝꚹꓱ룻꒣
라꣼꣬ꝃ쁗쏾뢹ꪺ뱶암ꅃ 
ꛓꕴꑀꓨ궱ꅁꖻ곣ꡳꑝ링룕왛맮꒣Ꙑ땽늨땻ꯗꪺꗦ꧶끏뿽꽸끽맯꧳쏶셰꓀꩒ꪺ뱶
암ꅃ꙰ꭥ굺ꅁꙢ얪꫌뭐쏾뢹ꪺ맯삳꽸끽꒤ꅁMI 걏ꕈ귓ꝏ얪꫌결꓀꩒돦ꛬꅁꛓ MD ꭨ
ꕈ얪꫌꡴꧒결돦ꛬꅁꑇ귓꽸끽꒤ꪺ얪꫌쓦ꛬ꓀ꝏ결 7,779 ꑈ뭐 58 귓꡴꧒ꅃꯡ꫌ꪺ땽늨
땻ꯗ쇶ꓱꭥ꫌결ꝃꅁꛓ녯ꕈ꟤ꕘꟳꙨꪺ쏶셰쏾뢹닕ꅁ꛽ꑝꙝꚹ꟤ꕘꟳꙨ꒣꧶꓀꩒ꪺ쏶꣏ꗎ꫌뻉Ꙗ꒧맏껑꓀쏾쏶셰꓀꩒곣ꡳ 
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셰쏾뢹ꅃ냲꧳ꭥ굺빬ꦶꞨꢤꓨꩫꪺ껄꽱룻꣎ꅁꙐ껉ꑝ룻꒣꣼룪껆땽늨꧊ꪺ뱶암ꅁꖻ곣
ꡳ돌ꯡ뇄ꗎꖿ덗꓆빬ꦶꞨꢤꓨꩫꅁ ꅝ뗹 24ꅞꣃꕈ귓ꝏ얪꫌결쉞꣺쏶셰쏾뢹ꪺ냲슦ꅃꚹ
ꕾꅁ맪엧꒤ꑝꕨ낣ꑀ꣇귉빜쁗뉶륌ꝃ꓎륌낪ꪺ쏾뢹ꅁꕈ샲꣺룻ꖿ뵔ꪺ쏾뢹쏶셰ꅃ 
 
ꅝꑇꅞ얪꫌뭻ꪾꪺ쏾뢹쏶셰꓀ꝇ 
결ꑆꓱ룻얪꫌뭻ꪾꪺ쏾뢹쏶셰꓀ꝇ뭐꓀쏾ꫭ꒤ꪺ쏾ꝏ뱨꿅꓀ꝇ꒧깴늧ꅁꖻ곣ꡳ덝
군ꑆꑀ 1,000x1,000 ꪺ쏾뢹꽸끽꣓ꝥ뉻꣤쏶셰쏾뢹ꪺ꓀ꝇ놡꟎ꅁꣃꕛꕈ왛맮꓀꩒ꅝ꙰
맏ꑇꅞ ꅁ 맏꒤X뙢뭐Y뙢꓀ꝏꕎꫭ000-999ꪺ1000귓쏾뢹 ꅃ ꚹꙡ꧒엣ꗜꪺ걏52닕Cosine
곛꛼귈ꑪ꧳ 0.5 ꪺ낪쏶셰쏾뢹ꅁꡃ닕쏾뢹ꙕꚳꑀ닕곛Ꙑꪺ맯삳쏾뢹닕ꅝ꙰ 020 뭐 023
결쏶셰쏾뢹닕ꅁꭨ라ꚳꕴꑀ맯삳ꪺ쏾뢹닕 023 뭐 020ꅞ ꅃꗑ맏꒤ꕩ곝ꕘ귉빜ꛦ결맯쏾뢹
뱨꿅떲멣ꪺ뱶암ꅁꯜꧺ엣ꙡꙨ볆쏶셰쏾뢹닕뎣ꕘ뉻Ꙣ 45ꉘꪺ꒤뵵꫾꫱ꅆ뒫ꢥ꒧ꅁ덜Ꙩ
얪꫌ꪺ귉빜ꛦ결볒ꚡ뭐꓀쏾뢹걛멣꣤맪걏쏾꛼ꪺꅃ꛽걏ꅁꑝꚳꑀ꣇쏶셰쏾뢹ꣃ꒣꣌둠
쏾뢹떲멣ꛓ꓀뒲Ꙣ꒤뵵ꕈꕾꪺꛬ롭ꅃ맪엧꒤끷맯덯꣇쏾뢹닕ꅁ꓀꩒꣤꧒ꕝꝴꪺ껑ꗘꅁ
땯뉻덯꣇맏껑ꪺꕄ썄뎣믡결곛쏶ꅁ엣ꗜꝑꗎꚹꓨꩫ꧒샲녯ꪺ떲ꩇꭾ뷨꒣뿹ꅃ굙녎
Cosine ꪺ곛꛼꫹쉥귈ꅝThresholdꅞ궰ꝃꅁꭨꕩ샲꣺ꟳꙨꪺ쏶셰쏾뢹닕ꅁꛜ꧳꫹쉥귈ꪺ
낪ꝃꭨ꣌꧒믝쏶셰쏾뢹닕ꪺꙨ맨꣓ꡍꥷꅃ 
 
맏ꑇ  Cosine 곛꛼귈ꑪ꧳ 0.5 ꒧쏶셰쏾뢹닕꓀ꝇ놡꟎ 
 
 
ꅝꑔꅞ쏾뢹쏶셰꽓꧊꓀꩒ 
ꖻ곣ꡳ뙩ꑀꡂ꓀꩒ꑆ덯꣇낪쏶셰쏾뢹ꅁꣃ꣌꣤꽓꧊쉫꿇ꕘꕼ뫘쏾ꮬꅁ끑뷗꙰ꑕꅇ 맏껑룪끔뻇ꕚ 
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1.  뱨꿅ꚡ쏾뢹쏶셰 
₲쒤䂺쏾ꮬ쓝꧳꒤뵵꫾꫱ꪺ쏾뢹쏶셰ꅁ덯꣇쏶셰꣤맪뭐 CDC ꒤ꪺ쏾뢹걛멣쏾
꛼ꅁ꣒꙰ 023ꅝ맏껑쁝뫞뉺ꅞ뭐 025ꅝ녍꫹맏껑쁝ꅞꪺ쏶셰Ꙣ CDC ꒤ꑝ꙳Ꙣꅁꑇ꫌곒
쓝꧳ 02Xꅝ맏껑쁝뻇ꅞ쏾ꝏ뱨꿅ꅝꙢꖻ곣ꡳ꒤ꅁ꧒뿗ꪺꙐꑀ쏾ꝏ뱨꿅걏꯼쏾뢹ꪺꑗꑀ
뱨쏾뢹ꑝ곛Ꙑ꫌ꅞ ꅃ덯꣇쏶셰뒣꣑ꑆꑀ귓왛맮얪꫌귉빜뾳뷬뭐꓀쏾걛멣꒧뚡쏶ꭙꪺꓱ
룻냲슦ꅁ꣒꙰ꅁ맪엧떲ꩇ엣ꗜ 020ꅝ맏껑쁝뻇ꅞ뭐 023ꅝ맏껑쁝ꛦ걆ꅞꪺ쏶셰뮷낪뭐
028ꅝ룪껆꒤ꓟꅞꪺ쏶셰ꅃꚹꕾꅁ덜Ꙩ귬쓝꧳Ꙑꑀ쏾ꝏ뱨꿅ꪺ쏾뢹ꅁ꭯ꖼ땯ꗍ쏶셰ꅁ
꣒꙰ 021ꅝ맏껑쁝ꯘ뽶뭐덝돆ꅞ꧎ 022ꅝ맏껑쁝ꛦ걆ꅞ둎ꖼ뭐 020ꅝ맏껑쁝뻇ꅞ늣ꗍ쏶
셰ꅃ 
 
2.  ꭄ뱨꿅ꚡ쏾뢹쏶셰 
닄ꑇ뫘쏾ꮬꕄ굮ꕝ걁꓀뒲Ꙣ꒤뵵ꕈꕾꙡ냏ꪺ쏾뢹쏶셰ꅁ덯꣇쏶셰ꑀ꣓걏ꙝ결덜Ꙩ
룳뻇냬ꕄ썄꧒덹ꚨ때ꕩ쇗ꝋꪺ꓀뒲놡꟎ꕾꅁꕴꑀꓨ궱ꑝꕩ꿠걏ꙝꖻꙡ얪꫌믝ꡄ꒣Ꙑ꧒
덹ꚨꅃ셼꣒꣓뮡ꅁꫭꑇ꧒ꙃꋌ닕 Cosine 곛꛼귈ꑪ꧳ 0.3 ꪺ쏶셰쏾뢹ꅁ꣤ꦼꚹꕄ썄뎣믡
결곛쏶ꅁ꛽Ꙣ CDC ꒤꭯꓀쓝꒣Ꙑꪺ쏾ꝏ뱨꿅ꅃ 
 
ꫭꑇ  ꭄ뱨꿅ꚡ쏶셰쏾뢹셼꣒ 
꓀쏾뢹 ( 쏾ꙗ)  ꓀쏾뢹 ( 쏾ꙗ) 
019 (얪껑ꩫ) 811  (뗛굺슽쒶꓎면뮡덎) 
143 (꫱ꕀ귵뻇) 549  (ꫀ라꟯궲뷗) 
284 (ꛨꓨ꾫뻇) 870  (ꛨ걶ꓥ뻇) 
367 (ꗍ멁뻇) 445  (ꖫ걆꓎뷃ꗍꑵ땻) 
435 (뛩쏀) 929  (궷뒺ꯘ뽶ꅁ덹뛩) 
521 (뇐꡼ꓟ뉺꓎뇐뻇) 176  (ꓟ뉺뻇ꙕ뷗) 
610 (꒤냪덱ꕶ) 820  (꒤냪ꓥ뻇) 
731 (ꓩꖻꕶꙡ) 803  (ꩆꓨ뭹ꢥ) 
876 (ꩫ냪ꓥ뻇) 147  (뱷뛸귵뻇) 
992 (껈ꛦ왛ꗺ) 427  (뚼궹뉩뚹) 
 
결ꑆ룑ꡍꕄ썄꓀뒲ꪺ냝썄ꅁꙢ DDC ꒤덝군ꑆ곛쏶꿁ꓞꅝRelative Indexꅞꪺ뻷꣮ꅁ
ꛓ꣤Ꝁꩫ둎걏녎Ꙑꑀꕄ썄ꪺ꧒ꚳꕩ꿠곛쏶쏾뢹롳뚰ꙢꙐꑀ꿁ꓞ듚ꗘ꒧ꑕꅁꕈꓨꭋ걤
샋ꅃ꛽맪믚ꑗꅁ덯뫘ꓨꚡꣃ꒣꧶꓏걍엜냊ꪺꪾ쏑떲멣ꅁ꣒꙰ꙕꙡ맏껑쁝ꪺꓥ꓆꿟떸
ꅝCultural Contextsꅞ뭐얪꫌뾳뷬꒣뫉곛Ꙑꅁ꣏ꗎꙐꑀ꓀쏾엩꡴꒣ꑀꥷ꿠ꞹꗾ닅Ꙙꖻꙡ
얪꫌ꪺ믝ꡄ뭐ꪾ쏑떲멣ꅃꗑ맪엧꧒샲녯ꪺ 26,423 닕쏶셰쏾뢹꒤ꅁꕨ낣ꑀ꣇볶꫹ꪺ쏾뢹
ꅝ꙰ 857ꅂ312 떥ꅞ꒧ꯡꅁꙢ꧒ꚳ 666 뫘ꚳ귉빜끏뿽ꪺ쏾뢹꒤ꅁ둎ꚳ 539 뫘쏾뢹꣣ꚳ꣏ꗎ꫌뻉Ꙗ꒧맏껑꓀쏾쏶셰꓀꩒곣ꡳ 
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쏶셰쏾뢹ꅁ441 뫘쏾뢹뻖ꚳꛜꓖ 10 귓ꕈꑗꪺ쏶셰쏾뢹ꅃ녱꣤꒤Ꟛ귌쉞꣺ꑆ 395 닕귉빜
쁗뉶룻낪ꪺ쏶셰쏾뢹뙩ꛦ꓀꩒ꅁꚳ 285 닕ꕝꝴꑆꭄ뱨꿅ꚡ쏾뢹쏶셰ꅁꖭꞡꡃ귓쏾뢹ꚳ
3.11 귓ꭄ뱨꿅ꚡ쏶셰쏾뢹ꅃ셼꣒꣓뮡ꅁ177ꅝ삳ꗎꓟ뉺ꅞ뭐 497ꅝ뱳ꝩꅞꪺ쏶셰ꕩ꿠꣓
ꛛ꧳뱳ꝩ꡴Ꙑ뻇뿯귗ꑆꓟ뉺뻇뷒땻ꅁꙝꚹ롧녠Ꙑ껉귉빜덯ꑇ쏾맏껑ꅃ낣ꑆꙝ뿯귗ꙝ꿀
ꛓ덹ꚨꪺ쏶셰ꕾꅁ177 Ꙑ껉ꑝꥍ 293ꅝꥒ곛ꅞ늣ꗍ쏶셰ꅁ덯뫘쏶셰덺앓ꕘꖻꙡ얪꫌뭐
꓀쏾엩꡴꒤ꪺꪾ쏑떲멣꣤맪걏ꚳ꧒깴늧ꅃ 
ꑗ굺덯꣇쏶셰꓀꩒엣ꗜꕘ맏껑ꕄ썄ꪺ룳뻇곬뭐Ꙩ꒸꓆꽓꧊ꅁꙐ껉ꑝ꓏걍ꕘꖻꙡ얪
꫌엜냊ꪺ귉빜뾳뷬ꅁꛓ덯꣇껄ꩇ뎣꒣꧶ꗑ곛쏶꿁ꓞ꣓륆ꚨꅃ쇶땍ꖻ맪엧꧒샲녯ꪺꭄ뱨
꿅ꚡ쏶셰쏾뢹ꣃ꒣걏ꢺ믲ꑪ뙱ꅁ꛽굙ꝑꗎꑈꑵ꣓샋뗸 1,000 귓쏾뢹ꪺ쏶셰쏾뢹ꭨ녎ꟳ
결ꝸ쏸ꅃ꣆맪ꑗꅁꟚ귌쇙ꕩꕈꝑꗎ Transitive ꓀꩒ꓨꩫ꣓ꛪ덳ꟳꙨꪺ쏶셰쏾뢹ꅁ꣒꙰
ꕩ녎ꑗ굺꧒뒣ꪺ 3.11 귓ꭄ뱨꿅ꚡ쏾뢹Ꝁ결끟ꥬ쏾뢹ꅝSeedꅞ ꅁꙁꛪ덳꣤Ꙑ쓝뱨꿅ꪺ꣤
ꖦ쏾뢹떥ꅃ 
 
3.  볶꫹쏾뢹쏶셰 
닄ꑔ뫘쏾ꮬꕝ걁ꑆꑀ꣇볶꫹ꪺ귉빜쏾ꝏꅁ꙰ 857ꅝꑰ뮡ꅞ ꅂ312ꅝ륱뢣곬뻇ꅞ떥ꅁ
덯꣇쏾뢹ꥍ꣤ꖦ쏾뢹늣ꗍ쏶셰ꪺ귬ꙝꙨꕢ걏ꙝ결꣤볶꫹땻ꯗꅁꛓ꒣ꑀꥷ뭐ꑇ꫌ꪺꕄ썄
ꚳ쏶ꅃ뒫ꢥ꒧ꅁ덯뫘쏾뢹Ꙩꓖ라뱶암꣬꣤ꖦ쏾뢹ꪺ쏶셰앶궫ꅁꛓ덹ꚨ왛맮ꑗꪺ꒣ꭋꅃ
꛽덯꣇쏾뢹늦뎺ꑝ꓏걍ꕘ얪꫌ꪺꑀ꿫귉빜뾳뷬ꅃ 
 
4.  뿹뭾쏾뢹쏶셰 
돌ꯡꑀ뫘쏾ꮬꭨꕝꝴꑀ꣇ꑈ결뿹뭾꧒덹ꚨꪺ쏾뢹쏶셰ꅁ꣒꙰Ꙣ CDC ꒤ꅁ425 덯귓
쏾뢹ꥼꖼ덑꣏ꗎꅁ꛽덺륌ꑗ굺맪엧ꅁ꭯녯꣬꣤뭐 805ꅝꓩꛕ냒뭹꡴ꅞꚳ쏶셰ꅃ롧걤뗽
꣤꧒ꝴ껑ꗘꅁ땯뉻 425 삳결 424ꅝ과깥ꅞ꒧뭾듓ꅃ 
 
롶ꅂ곣ꡳ궭꣮뭐삳ꗎ끑뷗 
ꑀꅂ곣ꡳ궭꣮뭐ꝸ쏸 
ꖻꓥ꒶닐꙰꛳싇ꗑ꓀꩒얪꫌ꪺ곛꛼귉빜ꛦ결ꅁ꣓쉞꣺뱨꿅ꚡ꓀쏾꡴닎꒤쏾뢹ꪺ쏶
셰ꅁ덯뫘ꕈ꣏ꗎ꫌결뻉Ꙗꪺꓨꩫ냲ꖻꑗꚳꑀ꣇궭꣮뭐ꝸ쏸믝굮ꩠ띎ꅃ궺ꗽꅁ맏껑쁝귉
빜끏뿽ꑀ꿫ꛓꢥ꣤땽늨꧊ꣃ꒣ꑰꅁ맯꧳뙩ꛦ쏶셰꓀꩒꣤맪ꚳ곛럭ꝸ쏸ꅃꗑ꧳맏껑쁝ꪺ
놡맒뭐ꑀ꿫냓띾뻷멣꒣Ꙑꅁꭥ꫌쁝싃맏껑곛룻ꯡ꫌ꪺ냓ꭾ뫘쏾ꑀ꿫꣓뮡ꟳ결Ꙩ꒸ꅆꙐ
껉ꅁꑀꖹ맏껑ꑊ쁝둎ꯜ쏸멍걛ꅃ낣ꚹꅁꑪ뻇맏껑쁝ꪺ얪꫌라ꙝ늦띾떥ꙝ꿀ꛓ때ꩫ쑾쓲맏껑룪끔뻇ꕚ 
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귉빜룓쁝맏껑ꅃ냲꧳ꑗ굺뫘뫘ꙝ꿀ꅁ맏껑쁝꒤뛈ꚳꑀꑰ뎡꓀ꪺ쁝싃ꚳꢬ냷ꪺ걹덱끏
뿽ꅁꛓꕂ꣤ꖭꞡꪺ귉빜뉶ꑝ꒣낪ꅆ꓏꒧ꅁ냓ꭾꪺ뫘쏾룻ꓖꅁ때ꩫ냢ꕘꪺ늣ꭾꑝ라ꯜꟖ
멍걛ꅁꙝꚹꖭꞡꡃ뫘늣ꭾ뎣꿠닖뽮ꕘ룻ꑪ뙱ꪺꗦ꧶끏뿽ꅃ 
낣ꑆꑗ굺궭꣮ꕾꅁꑪ뻇맏껑쁝ꪺ꽓꧊ꑝ라늣ꗍꑀ꣇냝썄ꅃ꣒꙰Ꙩ볆얪꫌꧒귉빜맏
껑ꪺ쏾ꝏꣃ꒣Ꙩꅁꑝ둎걏얪꫌ꪺ귉빜뾳뷬Ꙩꕢ뚰꒤Ꙣ걙꣇쏾ꝏꅁꙝꚹ굮녯꣬꧒ꚳ쏾뢹
ꪺ쏶셰쏾뢹꣤맪ꣃ꒣깥꧶ꅃꙐ껉ꅁ꣤얪꫌롳귉빜맏껑ꪺ냊뻷ꕩ꿠꣓ꛛ꧳귗뷒ꅁꙝꚹꣃ
꒣꧶싧뉍쏾뢹꒧뚡ꪺ쏶셰걏ꝟ냲꧳ꕄ썄꧊뷨ꑗꪺ쏶셰ꅃꕛꑗꕈ륌ꕨꪺ귉빜끏뿽Ꝁ결냲
슦ꅁꑝ꒣ꑀꥷ꿠꓏걍ꗘꭥꪺ귉빜ꛦ결떥ꅃ굙꙳Ꙣꑗ굺ꗴ꛳ꑀ뫘냝썄ꅁꝙꭋꚳꑪ뙱ꪺ귉
빜끏뿽ꅁ맯꧳쏶셰꓀꩒ꪺ산ꝕ꣤맪ꑝ꒣ꑪꅃ 
ꑇꅂ삳ꗎ뵤쎥 
ꖻ곣ꡳ떲ꩇ맯꧳맏껑룪끔ꪺ닕슴꓎샋꿁ꚳ곛럭ꪺ삳ꗎ믹귈ꅃ둎맏껑룪끔닕슴ꛓ
ꢥꅁ꧒샲꣺ꪺ쏶셰쏾뢹ꕩ뒣꣑Ꙩ궫꓀쏾껉ꪺ냑ꛒꅃꚹꕾꅁꗑ꧳ CDC ꗘꭥꥼꖼꚳ곛쏶
꿁ꓞꪺ뵳뭳ꅁ덯꣇쏶셰쏾뢹ꑝ덜ꕩꕈꝀ결꣤덝군껉ꪺ냑ꛒꅃ굙걏삳ꗎꙢ꣤ꖦ꓀쏾꡴닎
꙰ DDCꅁꑝꕩꝀ결ꟳ띳꣤곛쏶꿁ꓞꪺ꣌뻚ꅃ꣒꙰ꫭꑔ꧒ꙃ결 435ꅝ뛩쏀ꅞꪺ쏶셰쏾뢹
셼꣒ꅁ덯꣇쏶셰쏾뢹곒걏ꕈ얪꫌귉빜ꛦ결ꪺꢤꯗ꧒샲꣺ꅁꑀꓨ궱ꕩ뒣꣑뵳ꗘꑈ귻Ꝁ결
맏껑Ꙩ궫꓀쏾ꪺ꣌뻚ꅆꕴꑀꓨ궱ꅁꑝꕩꝀ결뵳귗곛쏶꿁ꓞ듚ꗘꪺ냑ꛒꅃ롧걤엧ꋌ꒻뫘
ꗍꥒ곬뻇믢냬듁ꕚ꒧뱶암ꑏ꓎ꡃ뫘듁ꕚ꒺ꑇꋌ뵧뷗ꓥ꒧Ꝁ꫌볆ꅁꕩꗑꗘ뗸엣뗛ꙡ곝ꕘ
Ꝁ꫌볆뭐듁ꕚ뱶암ꭙ볆ꣃ때쏶셰꧊ꅁ쏒맪낲덝ꑀꣃ꒣ꚨꗟꅁꝙ낪뱶암ꑏ꒧듁ꕚ꒧Ꝁ꫌
ꑈ볆ꣃ때엣뗛Ꙩ꧳ꝃ뱶암ꑏ듁ꕚꪺꝀ꫌ꑈ볆ꪺ뉻뙈ꅃ꿷녎듁ꕚ뱶암ꭙ볆ꥍꝀ꫌ꑈ볆ꙃ
ꫭ맯럓꙰ꑕꅇ 
 
ꫭꑔ  ꓀쏾뢹 435ꅝ뛩쏀ꅞꪺ쏶셰쏾뢹셼꣒ 
쏶셰쏾뢹ꅝ쏾ꙗꅞ  껑ꗘ꒧썄ꙗ셼꣒  껑ꗘ꒧볐썄  Cosine 
436ꅝ듋ꩌꅞ  ꩌ띾귵뻇뭐듋ꩌ과뻇  ꩌ띾–귵뻇ꅁ귬뉺  0.267261 
375ꅝ듓ꪫ뻇ꅞ  뫱과꓆뒺왛듓ꪫꅇ꿳ꫡ뵧  듓ꪫ–ꕸ왗  0.194225 
374ꅝ롧샙듓ꪫꅞ  궻ꫡ듓ꪫ  ꫡꕣꅆ뛩쏀  0.174816 
427ꅝ뚼궹뉩뚹ꅞ  볚ꚡꫡꩇ꿹쏐  꿹ꅆ뚼껆ꅆ궹쏐  0.16533 
929ꅝ궷뒺ꯘ뽶ꅁ덹뛩ꅞ듓껢ꅂ뫱꓆뭐뒺왛  덹뛩ꅆ뎣ꖫ과꓆  0.149533 
992ꅝ왛ꗺ껈륃ꅞ  ꓓ빼믕냪깡꒽뛩ꡂ륄룑뮡ꓢꕕ  냪깡꒽뛩–ꕸ왗ꅆꓓ빼
믕냪깡꒽뛩 
0.144265 
445ꅝ뷃ꗍ꓎ꖫ걆ꯘ덝ꅞꮰꖫ샴맒쏀덎ꅇ뒺왛뭐덝걉  ꮰꖫ군릺ꅆ뒺왛ꑵ땻  0.134463 
069ꅝ돕ꪫ쁝ꅞ  볚걷돕ꪫ쁝ꢵ슧  돕ꪫ쁝–볚걷  0.095618 
351ꅝꙡ꟎뻇ꅞ  ꕸ왗ꪺꙡ꟎뒺왛  ꙡ꟎–ꕸ왗  0.094987 
367ꅝꙡ뷨뻇ꅞ  ꗍ뻷ꫡ뛩ꅇ뭐뎥ꗍ냊ꪫꙀ꣉ꪺꫡ뛩왛 ꗍ멁뻇ꅆ뛩쏀  0.055728 ꣏ꗎ꫌뻉Ꙗ꒧맏껑꓀쏾쏶셰꓀꩒곣ꡳ 
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ꛓ둎맏껑룪끔샋꿁ꛓꢥꅁꖻ곣ꡳ떲ꩇꑝꕩꝀ결꟯떽맏껑샋꿁꡴닎꒶궱ꪺ냑ꛒꅁ꣒
꙰꟯떽 OPAC ꪺ꓀쏾쉳쓽ꕜ꿠ꅃ셼꣒꣓뮡ꅁ럭얪꫌걤룟뛩쏀쏾맏껑껉ꅁ꡴닎꒣뛈ꕩꕈ
ꝥ뉻샋꿁ꕘꪺ껑ꗘ룪껆ꅁꙐ껉ꑝꕩ녎곛쏶쏾뢹뒣꣑얪꫌쉳쓽ꅁꕝ걁쓝꧳꓀쏾ꫭ꒤ꪺ뱨
꿅ꚡ쏶셰쏾뢹ꅝ꙰뛩쏀쏾쓝꧳륁띾ꅁꛓ륁띾ꑓꕝꝴꑆ륁Ꝁꪫꅂ듋ꩌ떥쏾ꗘꅞ ꅁ꓎ꭄ뱨
꿅ꚡꪺ쏶셰쏾뢹ꅝ꙰왛ꗺ껈륃ꅂ뚼궹뉩뚹떥쏾ꗘꅞ ꅃꑗ굺꓀쏾뢹ꪺ쏶셰꓀꩒곣ꡳꅁ꣤
맪쇙ꚳ곛럭Ꙩꪺ삳ꗎꕩꕈ링룕ꅁꕝ걁꙰뒣ꩀ띳껑덱ꝩꩁ냈ꅂ꓎꟯떽 OPAC 샋꿁떲ꩇꪺ
곛꛼꧊뇆Ꟈ떥ꅃ ꅝ뗹 25ꅞ 
 
ꗮꅂ떲뭹 
ꖻꓥ링룕ꕈ꣏ꗎ꫌ꢤꯗ꣓셁룑뱨꿅ꚡ맏껑꓀쏾꡴닎꒤쏾뢹ꪺ쏶셰ꅁ덺륌얪꫌ꪺ곛
꛼귉빜ꛦ결ꓱ맯ꅁ맏껑쁝ꕩꕈꛛ냊쉞꣺꓀쏾ꫭ꒤얪꫌꧒뭻ꪾꪺ쏾뢹쏶셰ꅃ덯꣇쏶셰쏾
뢹ꪺ땯놸맯꧳맏껑룪끔ꪺ닕슴뭐샋꿁ꚳꯜꑪꪺ산ꝕꅁꕝ걁뒣꣑Ꙩ궫꓀쏾ꪺ꣌뻚ꅂꕒ맪
꓀쏾ꫭꪺ곛쏶꿁ꓞꅂ꓎꟯떽 OPAC ꕄ썄쉳쓽꒶궱떥ꅃ땍ꛓꅁꙢ륂ꗎ덯쏾ꓨꩫꑝꚳꑀ꣇
궭꣮믝굮ꕛꕈ꽤띎ꅁ꽓ꝏ걏ꚳ쏶귉빜끏뿽ꪺ땽늨꧊냝썄ꅃ돌ꯡꅁ끷맯꒣Ꙑ꧊뷨뭐덗볒
ꪺ맏껑쁝ꅁ꣤얪꫌귉빜ꛦ결ꪺ꽓꧊ꛛ땍ꚳ꧒꒣Ꙑꅁ맯쏾뢹쏶셰ꪺ꓀꩒ꑝ둎라ꚳ꒣Ꙑ뱶
암ꅁꭅ믝ꟳꙨꪺ맪뗽곣ꡳꅃ 
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